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Chapter  I  Introduction 

The  Plaoe  of  Searoh  in  the  Field  of  Psychology* 

Search  ;  an  Intermediate  between  Perception  and 
Thinking* 

The  Nature  and  Definition  of  Search* 
The  Searoh  Task  or  Problem* 
Prerious  Research  Studies  on  Searoho 


An  Experimental  Study  of  Instruction  and  Age 
Differences  In  the  Psychological  Function  of 

Search* 

Introduction 

The  following  experimental  study  is  an  attempt  to 
investigate  age  differences  and  the  relative  effectiveness 
of  two  forms  of  instruction  in  search.    By  search  is  meant 
"huntlng-to- discover"  a  designated  object  in  an  arrangement 
of  many*    This  arrangement  of  many  small  objects  we  shall 
call  the  "search  field*"    This  experiment  employs  two  search 
fields  to  be  known  as  Box  I  and  Box  II*    Search  Time  is  the 
time  required  to  discover  the  designated  object*    In  order 
to  secure  data  on  age  differences,  subjects  of  two  age  groups 
were  employed;  namely,  a  group  of  children  in  the  third 
grade  of  school,  and  a  group  of  adults.    To  secure  comparable 
data,  the  same  experimental  procedures  were  used  for  both 
groups. 

Two  ways  of  informing  each  child  or  adult    what  he  is 
to  search  for  were  used*    The  two  ways  of  designating  the 
search  object  are  the  two  forms  of  instruction  studied*  In 
one,  the  object  that  is  to  be  searched  for  is  shown  to  the 
subject*    This  is  called  the  "visual"  method  of  instruction* 
In  the  other  form  of  instruction,  the  subject  is  told  what 
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he  is  to  find  in  the  search  field*    This  is  called  the 
"verbal"  method  of  instruction. 

Bach  subject  is  required  to  find  an  object  designated 
by  name  (verbal  instruction)  in  one  of  the  two  search 
fields,  and  in  the  other  search  field,  he  is  required  to 
find  an  object  which  is  exactly  the  same  as  one  shown  to 
him  by  the  experimenter  (visual  instruction) •    The  data  are 
analyzed  for  differences  in  the  search  times  as  between 
children  and  adults,  and  also  for  differences  related  to 
the  two  forms  of  instruction. 

The  Place  of  Search  in  the  Field  of  Psychology 

Bentley  writes,  "Every  day  living  is  an  art;  but  it 

is  an  art  which  requires  in  thoughtful  men  and  women  an 

orderly  understanding  of  the  functional  and  governmental 

1 

facts  which  are  to  be  found  in  the  sciences  of  life." 

Different  schools  of  psychology  have  defined  and 
advanced  psychology  according  to  their  theories  along 
various  specific  phases  of  the  science.    In  general, 
however,  it  can  be  said  that  modem  psychology  deals 


1    Bentley, Madison.  The  flew  Field  of  Psychology,  p. 351. 
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with  the  activities  of  the  individual.      As  expressed  by 

2 

Kingsley, 

"Psychology  is  conceived  as  the  scientific  study 
of  the  activities  of  the  individual.    It  is  concerned 
with  all  the  activities  of  an  individual  in  which  he 
reacts  to  and  makes  adjustments  to  his  physical  and 
social  environment." 

The  word  activities  encompasses  all  the  performances 
engaged  in  by  the  individual  in  relationship  to  his  en- 
vironment.   Certainly  these  performances  are  many  and 
varied.    They  include  what  we  do  with  our  arms,  legs, 
and  feet  when  we  swim,  walk,  or  run.    They  include 
apprehending  the  on-coming  train,  observing  the  newly 
erected  bulletin  board,  oomprehending  the  newly  assigned 
lesson,  rejoicing  over  the  victory  of  the  golf  match,  or 
feeling  depressed  by  the  saddening  news.    These  activities 
which  make  up  the  field  studied  by  the  psychologist  in- 
clude all  the  diversified  performances  in  whioh  individuals 
engage  as  a  means  of  getting  on  in  their  environment. 

1    Wo odworth, Robert  S.  Psychology, Fourth  Edition* p.3 

2.  Kingsley, Howard  !♦    "Uature  and  Conditions  of  Learning" 

Manuscript-  p. 10. 
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Some  units  of  activity  are  simple.    Some  are  complex. 
Some  of  the  smaller  or  simpler  units  are  integral  parts  of 
larger  and  more  complex  units  of  performance.    The  term 
"function"  is  used  to  refer  to  any  unit  of  activity  simple 
or  complex  which  we  may  select  for  observation,  discussion, 
or  study. 

As  these  activities  of  the  individual  in  his  every  day 
life  are  the  materials  to  be  dealt  with  by  the  psychologist 
it  has  been  necessary  to  sort  and  to  classify  them.  The 
activity  of  listening  to  a  lecture  is,  when  regarded  as  a 
single  performance,  a  psychological  function.    If  we  con- 
sider playing  a  game  of  golf  as  a  unit  of  behavior  it  may 
in  its  entirety  be  regarded  as  a  psychological  function. 
Or  we  oan  select  any  part  of  the  performance  as  a  unit  for 
consideration.    For  example,  the  aot  of  talcing  a  golf  club 
from  the  golf  bag  is  a  part  of  the  total  performance  of 
playing  a  game  of  golf.    But  this, too,  is  a  function  of 
the  psychological  organism  when  singled  out  for  considera- 
tion* 

In  this  systematizing  of  human  activity,  psychologists 
have  found  similarities  and  differences  which  serve  as  a 
basis  for  classification  of  the  multiplioate  functions. 
First,  there  are  observations  which  are  made  directly 
through  the  various  sense  organs.    We  hear  the  siren, 
see  the  burning  building,  notice  the  vivid  gold  of  the 
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setting  sun,  feel  the  satin  smoothness  of  the  polished 
marble,  taste  the  sweet  or  sotir  of  some  foods,  or  realize 
from  the  sound  of  the  music  that  a  hand  is  passing  in  the 
street.    This  form  of  activity  in  whioh  we  become  aware  of 
the  present  surroundings  or  events  is  called  perception. 
Also,  man  can  call  to  mind  past  happenings,  past  impressions, 
past  observations.    This  is  remembering,  and  memory  is  the 
term  that  stands  for  functions  of  this  type. 

Also,  we  look  toward  the  future,  plan,  make  supposi- 
tions and  form  opinions.    This  activity  is  known  as 
imagination.    Then  there  is  motor  activity  such  as  speaking 
to  a  friend,  walking  across  the  park,  or  sawing  logs  for 
the  fireplaoe.    These  activities  involving  movements  are 
of  the  executive  nature  and  are  called  actions.  Those 
activities  brought  into  play  by  helplessness,  awkwardness, 
and  inability  to  make  an  appropriate  response  to  the 
situation  enoountered  and  characterized  by  feelings  of 
fear,  anger,  or  untold  joy,  are  the  emotions. 

These  mentioned  functions  of  perception,  memory, 
Imagination,  action,  and  emotions,  do  not  always  take  place 
separately,  but  in  many  cases  blend  and  combine.    They  are 
organic  performances  and  each  is  dependent  more  or  less 
upon  the  antecedent  functions.    The  individual  must  per- 
ceive before  he  can  remember  episodes  of  the  past.  Percep- 
tions evolve  from  action.  Emotions  depend  upon  perceptions, 
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and  imagination  is  governed  by  the  experiences  of  the  past. 
Then  there  are  off-shooting  branches  and  extensions  to  be 
considered.    Perception  is  accompanied  and  enlarged  by  in- 
spection.   Inspection    is  characterized  by  close  examination 
and  critical  observation  with  intent  to  discover  more 

fully.    Search, the  function  with  which  this  study  is 

1 

concerned  ,  extends  beyond  inspection.  As  Kingsley 
describes  it  : 

"Here  we  have  an  active  quest,  an 
anticipatory  exploration  which  is 
initiated  and  sustained  by  a  desire 
or  need  to  discover  a  particular 
object  or  in  some  oases  a  goal." 
As  the  individual  searches  for  an  object  there  is  anticipa- 
tion,  and  hence  a  blending  of  imagination  and  inspection. 
Beyond  inspeotive  and  perceptive  search  in  the  list  of 
psychological  functions  comes  the  function  of  comprehending. 


It  is  the  process  of  building  up  topical  meanings.  Through 
it  we  acquire  understanding.    In  it  are  combined  several 
of  the  above  mentioned  functions. 

w  Next  and  finally  we  have  1 elaborative 
thinking*  through  which  we  figure  out 

1.    Kingsley,  Howard  L.    "Hature  and  Conditions  of  Learning? 

Manuscript.  p.15. 
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or  create  new  knowledge,  convictions, 

or  solutions  to  problems  by  employing 

in  appropriate  ways  and  toward  a  definite 

end  the  functions  of  perception, memory, 

imagination,  action,  inspection,  search, 

and  comprehension  in  what  is  regarded 

as  the  highest  and  most  distinctive 

feature  of  the  adaptive  processes  of 
1 

man." 

Search;  an  Intermediate  between  Perception  and  Thinking. 

In  searching,  the  organism  looks  forward  into  and 
toward  the  future,  and  anticipates;  it  inspects  the  search 
field;  its  inspection  and  final  discovery  of  the  search 
object  employs  perception.    In  search  there  is  more  than 
preparation  for  discovery,  more  than  anticipation  of  the 
object  sought  for.    In  this  function  the  organism  actively 
explores  with  the  purpose  of  discovery.    This  seeking  out 
under  the  impelling  influence  of  a  need  or  desire  for 
discovery  is  the  characteristic  of  search  which  distinguish- 
es it  from  perception. 

Search  and  Thinking  are  similar  in  that  both  are 
problem- solving.    They  are  prompted  and  maintained    by  a 


1.  Kings!  ey,  Ho  ward  L.  "Nature  and  Conditions  of  Learning". 
Manuscript   p.  16 
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situation    and  they  both  move  toward  a  goal  which  satisfies 
a  demand  made  upon  the  organism  by  the  situation.  They 
extend  beyond  perception.    However,  as  search  and  perception 
are  in  some  respects  like,  and  still  unlike  in  that  search 
involves  more  than  perception;  so  we  find  search    and  think- 
ing alike  to  some  extent,  but  unlike  in  that  thinking  goes 
beyond  search  by  its  employment  of  symbolic  materials. 
Therefore,  we  find  search  occupying  a  place  intermediate 
between  perception  and  problem-solving  thinking.    "  If 
search  does  not  give  us  perfect  continuity  of  psychological 

operation,  it  does  point  to  a  real  intermediary  that  relates 

1 

perception  and  thinking  in  a  functional  way." 

The  Hature  and  Definition  of  Search. 

The  writer  defines  "search"  as  an  aotivity  of  purpose- 
ful, systematic,  exploratory  investigation,  prompted  and 
maintained  by  a  lack,  need,  or  demand.    It  is  surprising 
that  an  aotivity  which  occupies  so  important  a  place  in 
human  living  has  received  so  little  attention  and  study 
by  psychologists.    It  is  mentioned  sporadically  in  the 
literature,  but  few  systematic  studies  have  been    made  of  it. 

1.  Kingsley .Howard  L.    Search;  A  Function  Intermediate 

between  Perception  and  Thinking,    p. 53 

Of.  Psychological  Mono  graphs,  No.  2  Volume  isJUv. 

Text  books  rarely  mention  it,  much  less  define  it  system- 

1 

Stically.    Kingsley    who  has  probably  done  more  experimenta- 
tion in  the  field  of  search  than  any  other  psychologist 
describes  search  as  : 

"An  aotire  quest,  an  anticipatory  ex- 
ploration which  is  initiated  and  sus- 
tained by  a  desire  or  need  to  discover*" 

2 

Bentley's    writings    urge  attention  to  this  function 
of  search  in  the  following  graphic  presentation  : 

"In  the  functions  considered  at  large, 
the  dynamic  aspect  of  search  is  funda- 
mental*   At  the  first  beginnings  of 
psychological  performance  in  the  infant 
we  find  this  quality  of  pushing-ahead 
and  reaching-out  in  the  form  of  primitive 
search* n 

Search  does  not  end  with  infancy.    Analyze  the  school 
programme  of  any  nation  of  the  world  that  offers  formal 
education*    There  is  probably  no  subject  nor  topic  taught 
which  does  not  involve  search  in  some  way*    How  oan  the 


1*  Kingsley, Howard  L*    "Nature  and  Conditions  of  Learning". 

Manuscript.  p. 15 

2*  Bentley,  Madison.  The  flew  Field  of  Psychology. pp. 529-330. 
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child  learn  Ms  lessons  without  searching  into  the  subject 

matter,  or  searching  for  answers  in  the  additions  and 

subtractions,  or  Just  looking  for  his  mislaid  book  ?  The 

solving  of  problems  calls  for  search  for  clues. 

Let  it  be  noted  that  in  the  form  L  of  the  Hew  Revised 
1 

Stanford-Binet  "Tests  of  Intelligence"  a  normal  thirteen 
year  old  child  is  expected  to  be  able,  as  a  result  of 
instruction,  to  plan  an  hypothetical  search  so  as    to  re* 
trieve  his  purse  containing  much  money  which  has  been  lost 
in  a  very  large  field. 

Hot  only  does  formal  education  involve  search,  but 
it  encourages  search.    Is  not  search  a  component  part  of 
the  educative  process,  an  essential  to  learning  ?  What 
is  research  but  a  systematic  search  for  truth  ? 

So  as  to  cover  all  the  World's  peoples  and  include 
those  who  have  not  undergone  formal  education,  is  it  not 
necessary  for  them  to  search  for  many  things  under  the 
prompting  of  needs?    Primitive  man  searched  for  food 
because  his  stomach  was  hungry.    He  searched  for  shelter 
and  warmth.    For  do  the  senile  get  on  without  employing 
the  function  of  search.    The  aged  gentleman  who  misplaces 
his  eyeglasses  either  goes  through  the  activity  of  search 
or  cause 8  another  to  search  for  him. 

1.  Terman, Lewis  M.    and  Merrill, Maud  A.,  Measuring 
Intelligence,  p.113 
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It  Is  not  enough  to  include  In  our  discussion  only 
the  human  individuals  who  indulge  in  active  search.  Let 
us  note  that  the  jungle  animal  needs  to  hunt  its  prey. 
The  birds  migrate  and  seek  for  a  new  home.    All  through 
the  animal  kingdom  is  found  search* 

Madison  Bentley9who  has  pioneered  the  field  of  search, 

has  identified  and  placed  it  in  the  scheme  of  psychological 

functions,  traced  it  through  the  daily  pattern  of  life, 

and  graphically    describes  its  characteristics  and  aot- 

1 

ivities.    He  says: 

"All  of  our  psychological  operations 
make  their  first  appearance  after 
birth  and  all  pass  through  important 
changes  throughout  life.  A  convenient 
way  of  relating  them,  therefore,  is 
through  some  temporal  or  developmental 
plan.    We  find  the  primordial  function 
to  be  a  searching  and  impulsive  kind. 
This  is  primitive  search.  It  appears 
soon  after  birth  and  is  directly 
followed  by  perception-action,  a  mode 
which  involves  neither  a  separate 
apprehension  of  objects  nor  a  pro- 
phetic and  independent  action,  but 
both  together." 
1.  Ben tley, Madison.  The  New  Field  of  Psychology,  p. 364 


( 


C: 


C  f 


12 


Of  this  primitive  search  which  is  so  interwoven  into  our 
1 

lives,  Bentley    says  : 

"On  the  psychological  side,  appropriate- 
ly appears  the  fundamental  aptitude  of 
'search1,  a  mode  which  is  obviously 
displayed  in  the  human  infant  soon 
after  birth,  and  which  naturally  ex- 
emplifies the  energetic  and  directive 
course  of  living.    When  later  this 
'primitive  search'  is  combined  with 
the  digestive  sequence  of  feeding, 
assimilation,  and  removal  of  waste, 
and  still  later  with  perceiving  and 
the  simpler  forms  of  action,  there 
ooncordantly  appear  the  more  elementary 
operations  of  desiring,  longing,  an- 
ticipating, and  attaining.  Thereafter 
and  throughout  life,  the  derived  and 
complicated  forms  of  searching  play 
a  large  part  in  the  psychological 
economy  of  the  child,  the  youth,  and 
the  adult." 


1.  Bentley,  Madison.  The  New  Field  of  Psychology,  pp. 20-21 
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Diagram  I  taken  from  Bentley    shows  that  author's 
conception  of  the  primordial  nature  of  "primitive  search". 
It  shows  primitive  search  to  be  the  earliest  function  which 
appears  in  the  infant.    The  other  functions  all  emerge  from 
it.    The  first  functions  to  evolve  from  primitive  search 
are  perception  and  action*    From  perception  are  differen- 
tiated a  little  later  the  functions  of  memory  and  imagina- 
tion, and  emotion  is  derived  from  action.    Goal  searching 
continues  through  life  to  be  an  important  and  central  form 
of  activity.    Inspection  is  derived  from  goal  searching 
and  perception.    Comprehension  emerges  from  combinations 
of  goal  searching  with  perception,  memory,  imagination, 
and  inspection.    Elaborative  thinking,  the  apex  of  man's 
mental  activity  issues  from  the  combined  operation  of  all 
of  the  other  fane t ions. 

The  more  advanced  stages  of  goal  searching  demand 
an  alertness  and  a  'noting  more  in  detail'.    This  searching 
activity  then  includes  inspection  of  the  search  field. 
With  and  because  of  inspection  and  search  comes  under- 
standing.   The  prooess  of  searching  for  understanding  often 
turns  up  problems  which  cannot  be  solved  by  perceptual 
discovery  but  whioh  must  be  thought  out.    This  search  may 
itself  involve  elaborative  thinking. 

1. Bentley .Madison,  "The  Psychological' s  Uses  of  Neurology", 
The  American  Journal  of  Psychology.  Vol. ZLIX, (April, 1937) , 
p. 236. 
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The  Search  Task  or  Problem 

The  role  of  set* 

The  way  an  individual  acts  in  a  given  situation  depends 
upon  his  state  of  readiness  at  the  time  and  upon  his  atti- 
tude or  set* 

A  problem  is  a  set  which  governs  the  course  of  function 

and  leads  toward  a  solution.    This  set  which  is  so  difficult 

to  define  is  so  obviously  evident.    We  can  see  it  objectively 

visible  in  tensed  muscles  ready  to  start  the  race    at  the 

sound  of  the  gun.    Or  we  might  be  irrespectively  aware  of 

our  own  readiness  to  answer  the  anticipated  telephone  call* 

1 

One  psychologist      "conceives  it  as  an  active  prooess  in 
the  organism,  largely  no  doubt  in  the  brain, a  prooess  which 
persists  for  a  time  and  yet  is  distinctly  temporary,  since 
it  changes  with  each  new  task  that  the  organism  undertakes© 
It  works  as  a  selective  factor,  favoring  or  facilitating 
some  responses  while  preventing  or  inhibiting  others. 
Looking  for  a  certain  object  is  a  set  which  facilitates  the 
response  of  seeing  and  identifying  that  object."  Properly 
executed  piano  techniques  would  be  impossible  without  an 
efficient  set*    In  reading  piano  scores,  the  set  determines 
the  response  made  to  the  context  or  passages.    There  are 


1.    Woodworth,  Robert  S»    Psychology,  Fourth  Edition 

pp.  32-33« 
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certain  factors  which  govern  activity*  There  are  the 
external  factors  which  constitute  the  stimulus  situa- 
tion to  which  the  individual  reacts,  and  there  are  the 
internal  factors  which  are  within  the  individual*  One's 
activity  depends  both  upon  faotors  within  the  individual 
and  the  outside  situation  confronting  him*  Or  we  might 
say  that  the  environment  aots  upon  the  organism  «  What 
we  perceive  is  dependent  upon  what  is  presented  to  and 
transmitted  through  our  sense  organs*  A  pleasant  memory 
is  aroused  by  the  sight  of  a  picture  of    the  Hakone 
Mountain  Range*    The  child's  toys  and  games  promote  an 
activity  of  learning*    Any  form  of  the  teacher's  in- 
struction is  an  external  factor  to  the  child*  Explana- 
tions help  determine  the  comprehension*    It  is  impera- 
tive that  these  external  factors  be  properly  suited 
for  the  arousal  and  direction  of  appropriate  responses 
to  attain  the  desired  development* 

While  we  must  be  mindful  that  the  external  faotors 
have  an  important  influence  on  one's  reactions  it  is 
also  to  be  remembered  that  different  persons  react 
differently  to  the  same  situation*    The  individual 
responds  to  something  external  but  his  response  is 
determined  largely  by  faotors  within  him*  In  man  are 
found  governing  sets  which  determine  the  nature,  and 
path  of  activity  in  a  given  situation.  These  sets  are 
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forms  of  readiness  for  activity  and  include  determining 
tendencies  for  the  nature  of  responses* 

Various  forms  of  set* 

Hunger  and  Thirst,  caused  by  a  need  for  food  and 
drink,  motivate  activity  of  hunting  for  food  and  entering 
into  the  process  of  eating*  Yet  the  most  delectable  foods 
are  disregarded  in  the  absence  of  hunger*    Hunger  causes 
us  to  respond  to  food  by  eating, because  the  hungry  person 
is  in  a  state  of  readiness  or  is  set  for  reacting  in  this 
way  to  situations  which  will  satisfy  his  need    for  food. 
Likewise  many  forms  of  activity  are  entered  into  because 
of  other  biological  sets,  such  as  need  for    sleep  when 
tired,  for  exercise  when  rested,  or  for  escape  from  pain* 
Some  sets  are  acquired*    They  develop  during  one's 
life  and  beoome  habit  tendencies  and  other  functional 
trends.    They  may  have  been  built  up  by  repetitions  and 
beoome  a  part  of  one's  make  up*    We  skate  on  the  loe  with 
ice  skates  and  we  skate  on  the  wooden  rink    with  roller 
skates—not  because  of  the  dictates  of  these  objects,  but 
because  of  our  own  acquired  predispositions  to    react  to 
these  objects  in  these  ways*    What  we  perceive  as  we  look 
upon  these  objects  depends  on  the  perceptual  trends  which 
have  resulted  from  past  functioning*    The  meanings  we 
attaoh  to  the  thoughts  spoken  by  another,    the  memory 


recalled  by  the  sight  of  some  object,  the  nature  of  the 
emotional  upset  caused  by  disagreeable  circumstances,  are 
all  the  result  of  functional  trends  formed  by  previous 
activity.    The  individual's  reaction  to  a  learning  situa- 
tion as  presented  by  another,  depends  upon  habit  tendencies 
and  other  functional  Inclinations  which  have  developed  all 
through  the  individual's  life  time.    All  individuals  can 
not  react  alike  to  the  same  instruction  because  of  differ* 
enoes  in  their  previous  experiences. 

Even  a  very  young  child  develops  social  motives  • 
They  are  sets  which  influence  his  behavior.    He  wants  ap- 
proval by  others,  therefore,  he  tries  hard  to  out-do  his 
contemporaries  in  order  to  feel  his  display  of  superiority. 

Attitude  is  also  a  form  of  set  which  affects  an 

individual's  reaotions  to  instruction.    It  is  a  set  which 

1 

an  individual  brings  to  a  learning  situation.  Woodworth 
defines  attitude  as  a  set  or  disposition  (  readiness,  in- 
clination, tendency  )  to  act  toward  an  object.  A  child's 
attitude  may  be  dislike  for  some  one  or  some  thing. 
Interest  is  an  attitude  whioh  is  necessary  for  expert  ac- 
complishment. 

Attitude  and  intelligence  should  not  be  confused.  A 
bright  child  can  become  bored,  lose  interest,  and  the 
teacher  may  consider  him  dull.    Even  in  this  period  of 


1.  Woodworth, Robert  S.    Psychology, Fourth  Edition,    p. 392. 
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boredom,  the  child  might  enter  into  an  intelligence  test- 
ing programme  with  poor  spirit  and  show  a  low  I.Q.  Thus 
it  could  be  his  poor  attitude  which  kept  him  from  his  best 
efforts.    On  the  other  hand  let  us  consider  the  child  who 
does  something  worthy  and  is  given  outstanding  attention 
and  applause  by  his  teacher  and  classmates*    He  seoures 
recognition.    He  is  spirited  and  his  attitude  is  good.  A 
good  attitude  is  set  which  results  in  good  outcome. 

Besides  these  relatively  permanent  sets  which  have 
resulted  from  past  functioning  there  are  task  and  problem. 
Task  is  concerned  with  the  action, problem  with  thinking. 
They  are  not  independent  of  the  past,    yet  they  must  be 
formulated  to  provide  a  form  of  activity  at  the  time 
suitable  to  the  requirements  of  the  moment.  Their  service 
is  comparatively  temporary  because  the  task  set  disappears 
at  exactly  the  second  that  the  task  is  completed.  The 
problem  no  longer  exists  after  it  has  been  worked  out 
or  solved* 

The  task  arises  from  the  need  for  action.  It  involves 

an  idea  of  the  end  that  is  to  be  accomplished  with  active 

intention  to  carry  out  the  indicated  action.      It  is  an 

Intent  to  do  something  which  initiates    and  directs  the 

course  of  the  action. 
1 

Dewey    describes  'Problem1  as  a  felt  difficulty.  It 


1.  Davis, Robert  A.    Psychology  of  Learning.      p. 189  • 
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is  not  the  precarious  situation  itself,  nor  the  interro- 
gating words  of  a  teacher  -but  it  is  the  mental  ana  bodily 
state  induced  by  these*    It  is  a  set,  and  this  set  initi- 
ates and  governs  the  search  for  solution* 

Sources  of  the  Task 
Let  us  consider  three  sources  from  which  task  is 
derived.    First  there  is  the  demand  of  the  situation  or 
occasion*    For  example,  because  extremely  hot  weather  has 
prematurely  set  In  ;  the  rise  in  temperature  demands  that 
I  hunt  out  of  my  wardrobe  a  lighter  weight  top  coat.  Upon 
locating  the  thinner  coat  a  sense  of  satisfaction  takes 
the  place  of  the  former  need* 

The  second  source  from  which  task  arises  is  instruc- 
tion coming  from  another.    An  example  is  seen  In  the  case 
of  a  child  who  is  told  to  go  to  the  store  by  the  mother. 
We  must  recognize  here  that  the  task  is  not  the  request 
of  the  mother,  nor  the  demands  of  going  to  the  store,  but 
the  child's  own  governing  task  set  which  results  from 
these*    The  child's  task  for  going  to  the  store  is  derived 
from  the  request  made  by  the  mother* 

The  third  source  from  whioh  the  task  arises  is  one's 
self*    To  illustrate,  the  history  student  does  an  extra 
assignment  not  made  by  the  teacher*  It  is  done  not  because 
of  any  outside  Influence  but  because  of  his  own  impulse, 
interest,  need,  or  wish*    So  the  task  and  the  problem  set 
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may  "be  set  up  by  one's  own  initiative. 

In  this  present  experiment  the  task  is  derived  from 
instruction  given  by  the  experimenter.  The  experimenter 
instructs  the  subject  to  find  a  designated  object*  The 
instruction  serves  to  arouse  in  the  subject  the  search- 
task  which  initiates  and  directs  the  course  of  the  explo- 
ratory activity  and  sustains  it  until  the  goal  is  reached. 
There  are  two  types  of  instruction  employed  by  the  experi- 
menter*   One  is  the  visual  instruction  where  the  subject 
is  shown  exactly  what  he  is  expected  to  find.    Here  the 
concept  of  the  search  object  is  established   by  visual 
perception  of  that  object*    The  subject  looks  upon  the 
object  he  is  to  find  before  he  starts  hunting  for  it* 
The  other  type  of  instruction  is  verbal.    In  this  case* 
the  search  object  is  merely  named,  and  it  is  necessary 
that  the  subject  establish  his  concept  of  what  he  is  to 
search  for  from  hearing  the  spoken  word.    What  he  looks 
for  then  will  depend  upon  the  meaning  whioh  the  word  has 
for  him  at  the  moment*  This  will  depend  upon  associations 
which  he  has  made  with  the  word  prior  to  the  experiment. 
It  appears  that  the  chances  for  an  inappropriate  concept 
or  image  of  the  search  object  would  be  greater  where  the 
subject  receives  only  the  name  of  the  object  than  where 
he  sees  it  first*    In  the  latter  ease  he  should  know 
exactly  what  to  look  for.    With  verbal  instruction  the 


object  whioh  the  subject  has  In  mind  as  the  goal  of  his 
eearoh  may  differ  from  the  object  whioh  he  must  actually 
perceive  and  recognize  as  his  goal*    Previous  studies  on 
search  have  indicated  that  when  the  subject's  concept  of 
the  object  deviated  from  the  one  he  was  to  find, discovery 
and  recognition  were  retarded*    Visual  instruction  was 
found  to  give  the  subject  a  more  precise  and  accurate 
picture  of  his    goal-objeot  and  this  made  for  more  imme- 
diate recognition  of  that  object  when  the  searcher's  eyes 
fell  on  it  •    Where  there  was  a  discrepancy  between  the 
concept  carried  during  the  search  and  the  perception  of 
the  search  object  the  subjeot  sometimes  failed  to  realize 
that  the  object  perceived  was  actually  the  one  he  was  sup- 
posed to  find*    Since  such  discrepancy  is  more  likely  to 
ooour  with  verbal  instruction  and  since  it  may  be  expected 
to  result  in  longer  search  times  this  study  has  undertaken 
to  oompare  the  relative  effectiveness  of  these  two  forms 
of  instruction  in  terms  of  their  search  times.    Will  we 
get  a  difference  for  the  two  forms  of  instruction  in  the 
time  required  for  finding  the  designated  object  ?  Will 
there  be  the  same  difference  for  adults  as  for  children? 
If  a  difference  is  found  it  may  be  concluded  that  the  one 
which  yields  the  shorter  search  times  is  the  better  means 
for  preparing  the  subjeot  for  an  efficient  search  and  that 
is  so  because  it  provides  the  subject  with  a  more  adequate 
search-task  or  set# 


Previous  Research  Studies  on  Search"* 

1  Search*  is  placed  in  the  pattern  of  psychological 

1 

functions  by  Madison  Bentley  who  shows  the  arrangement  as: 

"First,  the  apprehending  group 
(perceiving,  remembering,  and  imagining) ; 
secondly,  the  executive  group  f  acting 
and  emoving) ,  and  beyond  these  inspecting, 
comprehending,  goal** searching  and 
elaborative  thinking. " 
An  experimental  study  was  carried  out  by  Kingsley 
entitled  "Search  ;  A  Junction  Intermediate  between  Per- 
ception and  Thinking".    This  experimentation  started  on 
the  premise  that  observations  would  show  the  fundamental 
differences  between  thinking  and  perception*  The  problem 
was  to  explore  by  a  suitable  method  those  two  types  of 
functional  operation  for  the  purpose  of  discovering  their 
similarities,  differences,  and  to  determine  whether  there 
could  be  found  intermediate  modes  of  operation  serving  to 
fill  the  gap  between  them.    The  set  up  of  the  carefully 
controlled  experiment  called  into  action  three  types  of 
functional  operation, i* e* ,  perception,  search,  and 
thinking*    Results  showed  that  search  was  a  type  of  per- 
formance resembling  in  some  ways    both    perception  and 


!•  Bentley,  Madison,  "The  Psychologist's  Uses  of  Neurology" 
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thinking  but  possessing  characteristics  of  its  own*  The 
results  of  the  investigation  were  as  follows: 

n  1.  Search  is,  like  perception 
and  thinking,  a  function  or  operation 
of  the  total  organism.    Standing  mid- 
way between  these  two  it  serves  to 
connect  and  to  relate  them. 

2.  The  mental  items  employed 
in  search  are  of  the  same  kind,  as 
those  used  in  perception  and  thinking. 
There  is  here,  then,  no  novel  or 
unique  mental  "element"  or  mental 
constellation. 

3.  Search  may  inolude  percep- 
tion, but  it  also  includes  something 
more*  While  in  simple  perception  the 
organism  is  engaged  in  apprehending 
present  objects  or  on-going  events  , 
in  search  it  is  actively  and  atten- 
tively endeavoring,  by  way  of  an- 
ticipatory exploration,  to  discover 
a  specified  object  or  a  defined  end. 
In  "perceptive  search"  this  discovery 
is  made  by  way  of  perception. 

4.  Searoh  may  be  included  in 
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thinking;  but  here  it  is  only  a  part 
of  the  entire  operation.  Thinking 
"elaborates"  by  the  use  of  its  symbol- 
ical meanings  which  are  derived  through 
search*    This  form  of  search  is  the 
"elaborative  "  form. 

5»    The  intermediate  relationship 
of  search  to  perception  and  to  thinking 
is  further  attested  by  the  fact  that 
thinking  may  be  resolved  under  repeti- 
tion into  search,  and  searoh  likewise 
may  be  resolved  into  perception-  very 
much  as  choice  under  repetition  drops 

to  the  impulsive  forms    and  impulse 

1 

in  turn  to  automatic  aotion." 
Another  experimental  study  on  searoh  was  conducted 
by  Kingsley.    This  problem  set  up  was  to  discover  the 
natural  relations  which  the  functions  of  perception, 
thinking,  and  that  exploratory  type  of  performance  called 
'search1  sustain  to  each  other*    The  purpose  of  this  study 
was  to  get  more  complete  observations  upon  the  process  of 
exploration  in  order  to  obtain  a  more  adequate  description 


lo  Kingsley,  Howard  L,    Search:  an  Intermediate  between 

Perception  and Think lngT 
Psychological  Monographs,  XXXV , 
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of  this  type  of  function  than  had  "been  accomplished  by  the 
earlier  study.    The  procedure  involved  the  showing  of  pictures 
where-by  the  subjects  entered  into  a  search  performance  to 
discover  and  identify  the  named  object  in  the  picture.  Obser- 
vations made  by  the  subjects  on  their  visual  explorations  were 
fully  recorded.    These  reports  revealed  as  features  of  the 
search  performances  :  exploratory  eye-movements,  rapid  shifts 
of  attention,  verbal  kinaesthesis ,  and  muscle  strains  of  head, 
eyes  and  neck.    The  termination  of  search  oame  with  discovery 
of  the  object  and  was  accompanied  by  satisfaction  and  relaxa- 
tion* 

1 

A  later  study  by  Eingsley  was  published  under  the  title 
"The  Influence  of  Instruction  and  Context  upon  Perceptive 
Search."    This  experiment  compared  the  two  forms  of  instruc- 
tion, visual  and  verbal,  which  are  employed  in  the  present 
investigation.    It  was  found  in  that  study  that  frequently 
the  object-meaning  derived  by  the  subject  from  verbal  in- 
struction, where  the  search  object  was  simply  named,  did  not 
coincide  with  the  perceived  object.    This  delayed  and  hindered 
discovery  and  termination  of  the  searoh.    This  experiment 
was  arranged  so  that  under  "visual  instruction",  the  subject 
was  instructed  as  to  what  he  was  to  hunt  for  by  being  shown 
an  exact  duplicate  of  the  searoh  object. 

1.  Kingsley,  Howard  I.  "The  Influenoe  of  Instruction  and 
Context  upon  Perceptive  Search". The  American  Journal  of 
Psychology, Yol.  ZLVIfJuly,  1934),  pp. 437-442. 
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The  results  revealed  that  search  and  apprehension  follow 
the  same  general  course  whether  the  object  to  be  found  was 
designated  verbally  or  presented  visually*    The  visual  method 
of  showing  the  search-object  gave  more  explicit  knowledge  in 
preparation  for  discovery  under  visual  instruction.    The  search 
task  was  easier  to  carry  out,  the  exploration  was  more  delib- 
erate, recognition  of  the  search-object  was  more  certain,  and 
the  time  required  for  discovery  was  shorter  than  was  the  case 
of  verbal  instruction. 

1 

Another  experiment  by  the  same  investigator    dealt  with 
the  influence  of  context  on  search.    Its  purpose  was  to  study 
search  where  no  clues  could  be  obtained  from  the  arrangement 
of  the  search  field.    Two  types  of  search  field  were  employed. 
One  consisted  of  a  single  large  picture,  in  which  some  obscure 
object  was  designated  as  the  object  to  be  found  by  the  subject. 
This  was  designed  to  provide  relevant  context  for  the  search 
object.    Irrelevant  context  was  secured  in  the  other  type  of 
search  field  by  making  the  field  of  a  large  collection  of 
smaller  pictures  of  unrelated  objects,  one  of  which  was  de- 
signated as  the  search  object.    It  was  found  that  search  for 
an  object  surrounded  by  unrelated  things  (irrelevant  context) 
was  more  difficult  to  carry  out  successfully  than  it  was  where 
the  context  was  relevant  with  the  object  of  the  search  being 
naturally  related  to  its  surroundings.    It  was  also  found  that 
during  the  course  of  search  there  was  seldom  clear  perception 

1.  Kingsley,  Howard  L.  "The  Influence  of  Instruction  and  Con- 
text  upon  Perceptive  Search",  The  American  Journal  of  Psychology, 
Volume  XLVI, (July, 1934) ,  p. 440.   
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of  the  various  things  in  the  search  field,  but  there  was  an 

awareness  that  they  were  not  what  the  subject  was  looking  for. 

1 

A  further  experiment  was  done  with  numbers.    It  was 
previously  demonstrated  that  when  the  subject  already  knows 
exactly  the  appearance  of  the  sought  object  because  its 
duplicate  has  been  seen,  then  recognition  in  search  is  immed- 
iate*   Thus,  if  the  visual  object  is  so  familiar  as  to  leave 
absolutely  no  doubt,  then  it  seems  that  oral  designation 
would  be  as  adequate  as  visual  designation.    This  supposition 
was  tested  by  printed  numbers.    The  one  t©  be  found  was  de- 
signated orally.    The  result  was  that  immediate  recognition 
appeared.  Where  a  perfectly  correct  idea  of  the  search  object 
was  obtained  from  verbal  instruction  there  appeared  no  advan- 
tage in  favor  of  visual  instruction. 

2 

"A  Time  Element"  experiment    used  both  the  visual  and  the 
auditory  methods  of  designating  the  search-object.  A  record 
was  made  of  the  time  required  for  successfully  completing 
the  search  task.    The  results  indicated  that  under  the  visual 
method  of  instruction  the  time  required  to  discover  the  search 
object  was  somewhat  shorter  than  under  verbal  instruction. 

1.  Xingsley,  Howard  L.  "The  Influence  of  Instruction  and 
Context  upon  Perceptive  Search",  The  American  Journal  of 
P sy oho lo gy , Vo lume  X1VI ( July, 1934) ,  pp. 440-441. 

2.  Kingsley,  Howard  L.  "The  Influence  of  Instruction  and 
Context  upon  Perceptive  Search",  The  American  Journal  of 
Psychology,  Volume  XL VI  (July, 1934),  pp. 441-442. 
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Chapter  II 
Statement  of  the  Problem 
Significance  of  the  Problem 


Statement  of  the  Problem 


The  purpose  of  this  experimental  study  is  to  invest 
tlgate  the  influence  of  the  mode  of  instruction  and  age 
on  the  psychological  function  of  search*    The  problem 
involves  the  following  factors  for  consideration  : 

1*    Do  differences  exist  in  search  time  under  two 
different  modes  of  instruction  for  children  ?    The  two 
modes  of  instruction  used  are  n  visual  "and  w  verbal 
In  the  visual  instruction  the  subjects  are    shown  a 
duplicate  of  an  object  which  they  are  to  find  in  the 
search  field*    In  verbal  instruction  the  object  to  be 
found  by  searching  is  simply  named  by  the  experimenter* 
The  search  time  is  the  time  which  lapses  between  the 
actual  beginning  of  the  search  and  its  termination  by 
the  discovery  of  the  object  of  search* 

2*    Do  differences  exist  in  search  time  under 
these  two  different  modes  of  instruction  for  adults  ? 

3.  will  a  greater  difference  in  search    time  be 
found  for  children  or  adults  between  the  visual  and 
verbal  modes  of  instruction  ? 

4.  Does  the  visual  or  the  verbal  mode  of  instruc- 
tion show  the  greater  variability  in  search  times,  and  is 
there  a  difference  in  variability  of  search  times  as 
between  children  and  adults  ? 


5*    Is  there  a  difference  between  children  and 
adults  with  respect  to  ability  to  form  and  maintain  an 
adequate  set  for  search  and  discovery  ? 

6*    Are  there  differences  between  children  and 
adults  with  respeot  to  the  manner  in  whioh  the  search** 
ing  prooess  is  carried  out  ? 

Significance  of  the  Problem* 
While  some  meritorious  experimental  studies  have 
been  made  on  search,  the  research  on  this  subject  has 
been  of  limited  quantity  and  has  been  devoted  to  adults 
only.    Search  is  a  field  worthy  of  and  ready  for  further 
experimentation*    The  significance  of  this  study  is  two- 
fold*    In  the  first  place,  it  is  the  first  experimental 
investigation  of  search  in  children*    It  alms  to  contrib- 
ute some  discoveries  regarding  the  characteristic  features 
of  the  searching  form  of  activity  as  it  appears  in  child- 
ren*   In  the  second  place,  no  previous  study  has  operated 
to  make  comparisons  between  children  and  adults    in  this 
field*    This  study  makes  such  a  comparison* 

It  should  be  noted  here  that  a  previous  experimental 
1 

study  has  compared  the  visual  and  verbal  instruction  as 
sources  of  set  for  search,  but  that  experiment  used  only 


lo  Kingsley,  Howard  L*    "Influences  of  Instruction  and 

Context  upon  Perceptive  Search", 
The  Amerloan  Journal  of  Psychology, 
gn  (July ,1934), pp. 457-445*  
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adult  subjects*    The  present  study  experiments  with 
visual  and  verbal  modes  of  instruction  with  adults  also, 
but  this  is  the  first  study  to  include  children    in  a 
comparison  of  these  two  modes  of  instruction*    The  data 
on  adults  in  this  study  have  been  gathered    for  the 
purpose  of  discovering    age  differences  •    No  previous 
research  attempted  a  comparison  of  the  searching 
activity  of  children  and  adults* 


Chapter  III 

Experimental  Procedure 

Subjects 
Experimental  Materials 
Series  Order 


Experimental  Procedure 
Subjects 

The  people  who  served  as  subjects  for  this  experiment 
inoluded  two  groups*  The  first  group  known  as  the  'child 
group  1  included  one  hundred  third  grade  children  of  the 
Belmont  Fublie  Schools  of  Massachusetts*  The  second  group 
known  as  the  *  adult  group  f  included  one  hundred  mature 
people,  namely  ;  some  business  men  and  women,  university 
students,  a  few  professors,  and  other  persons  of  various 
vooationso 

Experimental  Materials 

Two  Search  Fields  were  used:  these  are  referred  to 
as  n  Box  I  n  and  "  Box  II  "*    These  Boxes  (Box  I  and 
Box  II  )  were  of  uniform  size  (  14  inches  by  22  inches), 
same  shape,  and  white  in  color*    The  Box  covers  had 
decorative  designs    of  brightly  colored  geometrical  non- 
descript figures  •    They  played  no  part  in  the  experiment 
but  were  designed  to  lend  interest* 

The  Interiors  of  the  boxes  (which  served  as  the  two 
search  fields  )  contained  eighty-five  small  miscellaneous 
objects  in  random  yet  neat  arrangement*  Each  object  was 
safely  secured,  in  its  respective  position*  These  objeots 
of  various  shapes,  sizes,  colors,  and  kinds-used  in  the 

search-task  were  such  as  oould  be  readily  recognized  by 
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any  children  of  the  third  grade  level  ae  well  as  by  all 
adults.    A  small  safety  pin  in  Box  I  and  an  average 
looking  button  in  Box  II  were  the  objeots  to  be  found 
in  their  respective  search  fields* 

Procedure 

fhe  writer  served  as  examiner  throughout  the  exper- 
iment.   By  means  of  a  stop-watch  a  careful  record  was 
made  of  the  seconds  required  by  each  subject  to  discover 
the  designated  object  in  each  search  field.    Each  subject 
stood  in  front  of  the  Boxes  so  as  to  have  a  comfortable 
and  accessible  view  of  the  contents  immediately    the  lid 
was  removed.    Each  performed  his  search- task  individually. 
Experimental  procedures  were  the  same  for  each  except  for 
the  variations  in  procedures  for  the  groups  described 
below. 

The  Four  Series 
In  order  to  balance  practice  effects  between  the 
two  forms  of  instruction,  provision  was  made  for  having 
one-half  of  the  subjects  operate  under  visual  instruction 
first  and  under  verbal  instruction  second  ;  while  the 
other  half  operated  under  verbal  instruction  first .with 
visual  instruction  coming  second  in  order.    Also  in 
order  to  balance  for  the  two  forms  of  instruction  any 
possible  inequalities  of  difficulty  for  the  two  tasks 


f  search  in  Box  I  and  search  in  Box  II  )  it  was  arranged 
to  have  visual  instruction  used  with  Box  I  by  half  of 
the  subjects  while  the  other  half  used  Box  II  with  visu- 
al instruction.    Likewise  the  use  of  verbal  instruction 
was  equally  divided  between  the  two  Boxes.  These  varia- 
tions in  prooedure  were  secured  by  dividing  the  one 
hundred  children  into  four  groups  of  twenty-five  each, 
designated  as  A,  B,  C,  and  D  with  a  separate  experimen- 
tal series  for  each  which  correspondingly  are  indicated 
as  Series  1,  2,  3,  and  4* 
Thus  for  the  children  we  have  : 

Series  1  ,  Group  A  ,  25  ohildren  . 

Series  2  t  Group  B  ,  25  ohildren  • 

Series  3  f  Group  C  ,  25  children  « 

Series  4  ,  Group  I)  ,  25  children  « 
A  corresponding  grouping  was  made  for  the  one  hun- 
dred adult  subjects,  with  a  similar  set  of  four  series. 

The  procedure  with  respect  to  order  of  presentation 
of  the  visual  and  the  verbal  modes  of  instruction  and 
the  Boxes  used  with  them  for  the  four  groups  of  child- 
ren and  the  four  groups  of  adults  were  then  as  follows  : 

1#  Group  A  ,  Series  1  ,  first  were  given  the 
Visual  instruction  with  Box  I  and  then  the 
Verbal  instruction  with  Box  II  « 


f-  !( 


2. 


Group  B  ,  Series  2  ,  first  were  given  the 
Verbal  instruction  with  Box  II  and  then  the 
Visual  instruction  with  Box  I  • 


3.  Group  C  ,  Series  3  ,  first  had  Verbal  instruc- 
tion with  Box  I  and  then  Visual  instruction 
with  Box  II  ♦ 

4.  Group  D  ,  Series  4  ,  first  had  Visual  instruc- 
tion with  Box  II  and  then  Verbal  instruction 
with  Box  I  • 

These  procedures  are  summarized  in  Table  A  • 


« 


<  « 


Table  A 


Order  of  Procedure  for  the  Pour  Series  conducted  for 
Both  Children  and  Adults 


Group  A 

Series  1 

(1) 

Box 

I 

Visual 

Instruction 

ft) 

25 

Subjects 

Box 

II 

Verbal 

Instruction 

Group  B 

Series  2 

fl) 

Box 

II 

Verbal 

Instruction 

(2) 

25 

Subjects 

Box 

I 

Visual 

Instruction 

Group  C 

Series  3 

fl) 

Box 

I 

Verbal 

Instruction 

NH 

25 

Subjects 

Box 

II 

Visual 

Instruction 

Group  J> 

Series  4 

fl) 

Box 

II 

Visual 

Instruction 

(2) 

25 

Subjects 

Box 

I 

Verbal 

Instruction 

^  ( 


'4 


Children 


Group  A 


Series  1* 


The  first  series  of  twenty-five  subjects  entered  into 
the  Search-Task  to  discover  the  designated  objeot  in  the 
following    manner  : 

Subject 


Box  I 


Visual 


Instruction 


Verbal 


Instruction 


Box  II 


Examiner 

Examiner  says  :  "  I  have  here  a  Box  (designating  covered 
Box  I  )  •      Inside  of  it  are  many  small  things*    One  of 
them  is  just  like  this  f  show  a  small  safety  pin  )•  When 
I  take  the  cover  off  the  Box  ,  you  are  to  find  as  quickly 
as  possible  the  one  like  this*    When  you  find  it  t  point 
to  it  and  say  'There' •    Do  you  understand  ?    Ready-  Bow," 
Examiner  removes  the  cover  from  the  Box*    Examiner  records 
the  search  time  required  to  find  the  designated  object* 

Examiner  again  says  :  "  I  have  here  another  Box  (designa- 
ting covered  Box  II  ).    Inside  of  it  are  many  small  things. 
I  will  name  what  you  are  to  find.  When  I  name  it  you  are  to 


V 


find  it  as  quickly  as  possible.    When  yon  see  it,  point 
to  it  and  say  *There  1 •    Ready  ?  n    Simultaneously  the 
examiner  removes  the  ooTer  from  Box  II  and  says,  "Find 
the  Button  •  "    The  examiner  records  the  search  time 
required  to  find  the  designated  object. 

The  Individual  Record  Sheet  is  completed    by  the 
Examiner  . 


I  T 


4 


Children 


Group  B 


Series  2 


The  seoond  series  of  twenty-five  subjects  entered 
into  the  Search-Task  to  discover  the  designated  object 
in  the  following  manner  : 

Subject 


Box  II 


Verbal 


Instruction 


Visual 


Instruction 


Box  I 


Examiner 


Examiner  says  :  ■  I  have  here  a  Box    (  designating 
covered  Box  II  )*    Inside  of  it  are  many  small  things. 
I  will  name  what  you  are  to  find.    When  I  name  it  you 
are  to  find  it  as  quickly  as  possible.    When  you  see  it, 
point  to  it  and  say,* There  1 .    Ready  ?  "  Simultaneously, 
the  examiner  removes  the  cover  from  Box  II  and  says  ... 
"  Find  the  Button."    The  examiner  records  the  search 
time  required  to  find  the  designated  object. 

Examiner  again  says  :  "  I  have  here  another  Box 
f  designating  covered  Box  I  )  •    Inside  of  it  are  many 


i 


small  things.    One  of  them  is  just  like  this.  (Show  a 
small  safety  pin  ).    When  I  take  the  cover  off  the  Box, 
you  are  to  find  it  as  quickly  as  possible*    When  you 
see  it  point  to  it  and  say  f  There  1 •    Do  you  under- 
stand ?    Ready. . •How,"    Examiner  then    removes  the 
cover  of  Box  I  and  reoords  the  time  required    by  the 
subject  to  find  the  designated  object* 

The  Individual  Record  Sheet  is  completed  by  the 
examine r« 


c 


Children 


Group  C 


Series  3  • 


The  third  series  of  twenty-five  subjects    entered  upon 
the  Search-Task  to  discover  the  designated  object  in  the 
following  manner  : 

Subject 


Box  I 


Verbal 


Instruction 


Visual 


Instruction 


Box  II 


Examiner 


Examiner  says  :  "  I  have  here  a  Box  (  designating 
covered  Box  I  )•    Inside  of  it  are  many  small  things* 
I  will  name  what  you  are  to  find*    When  I  name  it  you 
are  to  find  it  as  quickly  as  possible  •    When  you  see  it, 
point  to  it  and  say  1  There  1 •    Ready  ?  "  Simultaneously, 
the  examiner  removes  the  cover  from  Box  I  and    says  •••• 
"  Find  the  safety  pin."    Examiner  records  the  search 
time  required  to  find  the  designated  object. 

The  Individual  Record  Sheet  is  completed    by  the 
examiner* 


I  1 


4 


42 


Examiner  again  says  :  "  I  have  here    another  Box 
(  designating  covered  Box  II  )  •    Inside  of  it  are  many 
small  things.    One  of  them  is  just  like  this  (  show  a 
button  )♦    When  I  take  the  oover  off  the  Box,  you  are  to 
find  as  quiokly  as  possible  the  one  like  this.  When  you 
find  it,  point  to  it  and  say  1  There  *  •    Do  you  under- 
stand ?  Ready.. •How        Examiner  removes  the  oover  from 
the  Box  ,  records  the  searoh  time  required  to  find  the 
designated  object  and  completes  the    Individual  Record 
She  e  to 


Children 


Group  D 


SerieB  4  • 


The  fourth  Beries  of  twenty«five  subjects  entered 
into  the  Search-Task  to  discover  the  designated  object 
in  the  following  manner  : 

Subject 


Box  II 


Visual 


Instruction 


Verbal 


Instruction 


Box  I 


Examiner 


Examiner  says  :  n  I  have  here  a  Box  (  designating 
covered  Box  II  ).    Inside  of  it  are  many  small  things. 
One  of  them  is  Just  like  this.  (Show  the  button  )• 
When  I  take  the  cover  off  the  Box,  you  are  to  find  as 
quickly  as  possible  the  one  like  this.    When  you  find 
it,  point  to  it  and  say  1  There        Do  you  understand? 
Ready, ♦♦Kow        Examiner  removes  the  cover  from  the 
Box    and  records  the  search  time  required  to  find  the 
designated  object* 


Examiner  again  says  :  "  I  have  here  another  Box 


(  designating  covered  Box  I  ) •    Inside  of  it  are  many 
small  things.    I  will  name  what  you  are  to  find*  When 
I  name  it  yon  are  to  find  it  as  quickly  as  possible. 
When  you  see  it  point  to  it  and  say  T  There  1 .  Ready?" 
Simultaneously,  the  examiner  removes  the  cover  from 
Box  I  and  says  "  7ind  the  safety  pin 

The  examiner  records  the  search  time  required 
to  find  the  designated  object  and  completes  the 
Individual  Record  Sheet* 


< 
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Individual  Reoords 

An  Individual  Record  was  kept  for  each  child  and 
adult  to  include  the  following  data  : 
1*    Group  and  series  number* 
2.    Date  of  the  experiment* 
3  •    Name • 

4.  Age. 

5.  Date  of  Birth* 

6.  Sex* 

7*    School  grade* 

8*    Intelligence  Quotient. 

9*    Mental  Age. 

10.  Time  to  complete  Search-Task  (record  in  seconds). 

11.  Eye  patterns* 

IS*    Observations  such  as  attitude,  method  of  attack 
of  problem,  approach,  facial  expressions,  bodily 
movements,  posture 0 

13.  Notations  of  ability  to  maintain  the  task. 

14.  Recordings  of  promptings  and  urgings  (if  any), 
verbal  and  tactual  kinae 3 thesis,  and  remarks 
(particularly  regarding  the  concept  of  the 
search  object) • 

A  copy  of  the  record  sheet  is  presented  on  page  100* 
The  entire  procedure  as  here  stated  for  the  children's 

groups  was  used  in  identical  order  and  detail    for  the 

adult  groups* 

Chapter  IT 

He  suit a 

(1)  Data  and  Discussion 
(2)  Observations  on  the  Search  Performance 
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Data  and  Discussion 
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Data  and  Discussion 


Experimental  conditions  "being  the  same  for  Children 
and  Adults  ,  like  data  were  collected  for  all  subjects* 

Table  I  ,page  47,  shows  the  Tlsual  and  verbal  search 
time  scores  for  Children,  Group  A  ,  Series  1.    The  range 
of  the  visual  scores  is  from  2  to  25  seconds.  The  verbal 
scores  show  a  much  larger  range  from  0*5  to  145  seconds* 
The  mean  of  the  visual  scores  is  10*38  with  a  standard 
deviation  of  6*1  •    The  mean  of  the  verbal  scores  is 
20*28  with  a  standard  deviation  of  30*4* 

The  reason  for  the  great  difference  in  means  and 
standard  deviations  between  the  two  methods  (visual  and 
verbal)  is  due  to  a  few  extremely  high  scores  in  the 
verbal  distribution;  for  example, the  case  of  45  seconds, 
one  case  at  80  seoonds,  and  the  most  extreme  case  of 
145  seconds* 

By  the  generally  accepted  technique  for  showing  the 
differences  between  the  two  methods,  the  critical  ratio 
was  established*    The  critical  ratio  as  established  by 
the  differences  of  the  means  is  1*44  *    It  is  not  entire- 
ly statistically  significant,  but  (by  interpolation)  shows 
that  there  are  93  chances  in  100  that  it  is  a  true  differ- 
ence*   The  visual  method  is  the  more  favored  method* 
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Table  I  Shows  Time  Scores  in  Seconds  for 
Children  Group  A  Series  1. 

Visual  Instruction    Verbal  Instruction 


Subjects 

Box  I 

Box  II 

1 

11 

2 

2 

7.5 

80 

3 

5 

28 

4 

12.5 

3 

5 

18 

7 

6 

6.5 

45 

7 

7 

7 

9 

10 

13 

10 

9 

5 

11 

11 

14 

12 

22 

145 

13 

2 

20 

14 

11 

3 

16 

7 

9 

16 

4 

4 

17 

25 

17 

18 

11 

16 

19 

7 

3 

20 

9 

21 

21 

6 

7 

22 

25 

12 

23 

7 

0.5 

24 

6 

20 

25 

11 

3 

I 

2B 

§5 

Range 

2  25 

0.5  145 

Mean 

10.38 

20.28 

S.D.dis 

6.1 

30.4 

s#E*m 

1.22 

6.8 

Mff.of  means 

9.9 

6.18 

Crit?c8l  Ratio 

1.44 

Seifln^116 

H 

fi 

Third  Quartile 

7 

4 

Q 

2 

8 

s#E#mdn 

1.53 

8.5 

Diff .  of  medians  3 
S.E.xj.mdii  8.63 
Critical  Ratio  035 


======^==_=__=_____  

However,  because  of  extreme  skewness  of  the  verbal 

scores,  there  is  here  applied  another  technique  of  show- 

1 

ing  differences  between  two  methods* 

Because  similar  conditions  of  skewness  are  found  in 
the  verbal  distributions  of  future  series  these  addition- 
al techniques  for  showing  differences  hare  been  used* 

The  critical  ratio  as  established  by  the  differences 
between  medians  is  *35  and  it  is  considerably  lower  than 
the  critical  ratio  of  l»44t  established  by  the  means  ; 
therefore, a  further  method  of  showing  the  reliability  of 

the  difference  is  attempted  by  the  standard  error    of  the 

2 

difference  between  correlated  medians©    The  critical  ratio 
here  results  in  *34  ,  and  is  not  materially  affected  by 
correlating  the  visual  and  the  verbal  scores* 

Figure  1  shows  the  distribution  of  visual  and  verbal 
time  scores  for  Children,  Group  A,  Series  1*    The  range 
for  the  visual  scores  is  2— -26  seconds  and  0*5 — -145 
seconds  for  the  verbal  scores* 


1*  Peters,  Charles  C*  and  Tan  Voorhis,  Walter  R* 

Statistical  Procedures  and  Their  Mathematical  Bases. 
pp* 160-1 90* 

20  Garrett,  Henry  S*    Statistics  in  Psychology  and 

Education*  p*218* 
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Table  II,  page  51,  shows  the  visual  and  the  verba} 
time  scores  In  seconds  for  Children,  Group  B  , Series  2. 
The  range  for  visual  scores  from  0.5  to  25    shows  very 
much  less  range  than  the  verbal  score    range  of  1*5  to 
300  seconds.    The  one  case  of  300  seconds  for  the  verbal 
is  a  spurious  case;  however,  still  there  are  other  oases 
for  the  verbal, requiring  50  seconds,  60  seconds, and  even 
two  oases  require  some  80  seconds  whioh  tend  to  cause  a 
very  much  higher  range  than  the  25  seconds  whioh    is  the 
highest  score  for  the  visual*    The  visual  mean  shows 
superiority  by  30*20  points  over  the  verbal  mean.  The 
standard  error  of  the  mean  for  verbal  11.66  shows 
greater  variability  than  the  visual  standard  error  of 
the  mean  .99  •    The  critical  ratio  of  2*60  for  the 
difference  ,  while  not  entirely  statistically  signifi- 
cant, shows  that  the  chances  (by  interpolation)  are 
about  99*6  ohanoeB  in  100  that  the  obtained  difference 
is  in  the  true  direction  ,or  that  the  visual  scores 
should  always  be  smaller  than  the  verbal  scores. 

The  visual  median  of  4  shows  superiority  by  13  points 
over  the  verbal  median  of  17.    The  middle  50$  of  the 
verbal  seores  ranged  from  8  to  45  seconds  and  from  3  to  8 
seconds  for  the  visual.  This  series  like  the  former 
series  show  the  difference  in  means  and  medians  to  favor 
the  visual  scores. 
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Table  II  Shows  Time  Scores  in  Seconds  for 


Children 

Group  B 

Series  2, 

Subjects 

Verbal  Instruotion     Visual  Instruction 
Box  II                        Box  I 
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Figure  2  shows  the  distribution  of  visual  and  verbal 
time  soo res  in  seconds  for  Children,  Group  B  ,  Series  2  . 
The  visual  scores  range  from  0.5  to  25  seconds  and  the 
verbal  scores  range  from  1.5  to  300  seconds. 

Table  III,  page  54  ,  shows  the  visual  and  verbal 
time  scores  in  seconds  for  Children,  Group  C  ,  Series  3. 
The  range  of  the  visual  scores  is  o.5  to  13  seconds  with 
a  mean  of  3,39  •    The  range  of  the  verbal  scores  is  2  to 
240  seconds.    The  lowest  verbal  score  of  2.0  seconds  is 
four  times  the  lowest  visual  score  of  0.5  seconds.  The 
highest  verbal  soore  of  240  seconds  is  approximately 
seventeen  times  the  highest  visual  score.    The  verbal  mean 
of  22.82  is  19.43  points  larger  than  the  visual  mean  of  3.39. 
Also  the  standard  deviation  46.06  for  the  verbal  is  much 
greater  than  the  standard  deviation  of  2.95  for  the  visual9 
which  shows  greater  variability  for  the  verbal.  The 
critical  ratio  of  2.11  ,  while  not  statistically  signifi- 
cant ,  shows  the  difference  in  favor  of  the  visual  and  (by 
interpolation)  the  chances  are  98  in  100  that  this  is  a 
true  difference© 

Because  of  the  spurious  case  of  240  seconds  for  the 
verbal,  by  another  measure  we  find  that  the  middle  50$ 
of  the  oases  for  verbal  lie  between  6  and  23  seconds.  The 
data  show  the  visual  scores  to  be  less  variable.  The 
middle  50$  of  the  visual  soores  lie  between  1.5    and  4 
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Table  III  Shows  Tim©  Scores  in  Seconds  for 


 Children   Group  0  Series  3. 

Verbal  Instruction    Visual  Instruction 
Subjects  Box  I  Box  II  

 !  ip  is  

2  240  1 

3  17  4 

4  8  2 

5  9.5  2 

6  8.5  2 

7  10  3 

8  20  3 

9  11,5  0.5 

10  2  1 

11  60  1.5 

12  4  4 

13  23  1.5 

14  9  3 

15  27  10 

16  5  8 

17  2  3.5 

18  10  1.5 

19  31  3 

20  6  2 

21  6  4 

22  31  2.75 

23  11  6 

24  6  1.5 

25    7       ^  1  

1  EI  55  

Range  2 — —240  0.5  13 

Mean  22.82  3.39 

S.D.dis  46.06  2.95 

S.E.™  9.21  .59 


Diff.  of  means  19.43 

S.S.jq  ^  9.2 

Critical  Ratio   «-n   

First  Quartlle  23  K  4  K 

Median                                    s*b  z*5 

Third  Quartlle                       6  1.5 

Q                                            8.5  1.25 

S.B.mdn  11.51  .64 


Diff. of  medians  7, 

^  S-B-D.mdn  1:L-53 

Critical  Ratio  .61 


( 


seconds*    This  series  like  series  1  and  series  2  show  the 
difference  to  be  in  favor  of  the  visual  form  of  instruction* 

Using  this  series  for  another  sampling  to  see  if  the 
critioal  ratio  obtained  by  correlating  the  two  methods 
(visual  and  verbal)  is  materially  affected,  the  following 
is  solved  by  the  formula:  "standard  error  of  the  differ- 
ence between  correlated  medians •  "     ^fa  -1*31  and  /diff- 
erence       {•  12*34  •    The  difference  of  the  medians  is  7 
and  the  critioal  ratio  of  .67  is  not  materially  different 
from  the  critical  ratio  of  .61  as  obtained  from  uncorre« 
lated  medians*    The  chances  are  about  73  in  100  that  this 
is  a  true  difference « 

Figure  3  shows  the  distribution  of  visual  and  verbal 
time  sooreB  in  seconds  for  Children,  Group  C , Series  3* 
The  range  for  the  visual  scores  is  0.5  to  13  seconds,  and 
2  to  240  seconds  for  the  verbal  scores* 
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Table  IV  shows  Tisual  and  verbal  searoh  time  in 
seconds  for  Children,  Group  D,  Series  4.  The  range  of 
Tisual  scores  is  1*5  to  35  with  a  mean  of  9*98  and  a 
standard  deviation  of  8.10  .    The  verbal  scores  show 
greater  range,  3.5  to  93  ,  and  more  variability  with  a 
mean  of  18.08  and  a  standard  deviation  of  18.05  .  The 
difference  in  means  of  8.10  and  the  standard  error  of 
the  difference  of  means  3.96  gives  a  critical  ratio  of 
2.05  .  Uot  statistically  significant,  yet  the  difference 
is  in  favor  of  the  visual  and  fby  interpolation)  the 
chances  are  98  in  100  that  the  obtained  difference  is 
in  the  true  direction* 

The  median  for  visual  of  5  *  2.03  is  less  than  and 
shows  superiority  over  the  verbal  median  11  *  4.51  • 
This  series  like  all  preceding  series  shows  favor  and 
superiority  for  the  visual.    While  the  critical  ratio  of 
1.21,oomputed  from  the  differences  between  the  medians, 
is  not  significant,  (by  interpolation)  there  are  88 
chances  in  100  that  this  is  a  true  difference. 

Figure  4  shows  the  distribution  of  visual  and  verbal 
time  scores  in  seconds  for  Children,  Group  D,  Series  4« 
The  range  of  the  visual  scores  is  1.5  to  35  seconds  and 
for  the  verbal  time  Bcores  3.5  to  93  seoondso 
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Table  IV  Shows  Time  Scores  in  Seconds  for 
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Group  D 

Series  4. 
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Verbal  Instruction 
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Critical  Ratio  2.05 


First  Quartile 

15 

25 

Median 

5 

11 

Third  Quartile 

3 

7 

Q 

6 

9 

S.E.jji4n 

2.03 

4.51 

Diff.  of  medians  6. 
S.E.m  Tflfj-n  4.95 
CriticarTtetio  1.21 


Q 


< 


are  ^ 


Distribution  of  Vi'suaJ  a.nd  Time  Scores 

f  or 

Children  Group  D  Series"^ 


Ti 


i  me 


s 


corts 


in 


'econds 


1  3  5  7   1   II  13  15  17   V\  21  23  25  n  1<\ 

2  *r    6   8    10  12  II-  16  18  20  22  2*26  23  3>0 


.35 
3fo 


1-1 

<V2 


<I3 


 VISUAL     FREQUENCY  BOXIT 

 VERBAL     f  REQUEtS  CY  BOXT 


Table  Y  shows  visual  and  verbal  time  scores  in 
seconds  for  Adults,  Group  A  ,  Series  1*  The  visual  scores 
range  from  1  to  15  seconds  with  a  mean  of  4.62  fand  the 
verbal  scores  range  from  1  to  48  seconds  with  a  mean  of 
10*96  .    The  visual  scores  show  less  variability  with  a 
standard  deviation  of  3*82  than  the  verbal  scores  with  a 
standard  deviation  of  12.24  •  The  difference  in  means 
shows  a  superiority  of  6.34  points  in  favor  of  the  visual. 
The  critical  ratio  of  2*44  approaches  significance  in 
favor  of  the  visual  with  99.2  chances  in  100  that  this  is 
a  true  difference  • 

The  visual  median  of  4  is  superior  by  2  points  to  the 
verbal  median  of  6. 

This  first  series  of  adults  like  the  preceding  series 
for  children  shows  a  difference  in  favor  of  the  visual. 
The  critical  ratio  obtained  through  the  median  difference 
shows  73  chances  in  100  as  a  true  difference • 

Figure  5  shows  distribution  of  visual  and  verbal 
time  scores  in  seconds  for  Adults,  Group  A,  Series  1* 
The  range  for  the  visual  scores  is  1  to  15  seconds  and 
for  the  verbal  scores  iB  1  to  48  seconds. 
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Table  7  Shows  Time  Scores  in  Seconds  for 


Adults 

Group  A 

Series  1. 

Visual 
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Instruction     Verbal  Instruction 
Box  I                       Box  II 
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21 
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Table  VI  shows  the  visual  and  verbal  time  scores  in 
seconds  for  Adults,  Group  B,  Series  2.    The  range  of  the 
visual  scores  is  1.5  to  15  seconds  with  a  mean  of  5*76  • 
The  range  of  the  verbal  scores  is  1  to  22  seconds    with  a 
mean  of  6*96  •  The  difference  of  range  between  visual  and 
verbal  is  not  so  great  for  adults  as  for  children,  but 
the  data  in  Table  YI  show  an  advantage  of  visual  over  ver- 
bal as  is  true  of  all  preceding  tables  both  for  adults  and 
children*    Greater  variability  is  shown  for  the  verbal 
with  a  standard  deviation  of  5.85  as  compared  with  the 
standard  deviation  for  the  visual,  3.25  •  The  standard 
error  of  this  mean  is  1.17  for  verbal  and  only  .65  for 
the  visual.    The  critical  ratio  of  999  is  not  significant 
statistically  but  the  difference  in  the  means  shows  favor 
to  the  visual*      The  visual  median  is  5  with  a  standard 
error  of  *  .81  and  the  verbal  is  4  with  a  standard  error 
of  *  1.46  •    Less  variability  is  shown  for  the  visual 
than  the  verbal.    So  far  in  the  tables  this  is  the  first 
time  that  the  data  reveal  the  median  ever  to  be  less  for 
verbal  than  for  visual;  however,  still  the  variability 
of  the  visual  remains  less  than  the  verbal. 

In  this  series  as  in  Series  1.  for  Children,  and 
Series  3.  for  Children,  will  be  shown  a  relationship  of 
the  methods  (visual  and  verbal)  as  determined  by  the 
formula  :  "the  standard  error  of  the  difference  between 
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Table  71  Shows  Time  Scores  in  Seconds  for 


Adults  grdup  B    Series  2. 
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__fifi 

correlated  medians."    By  the  rank  difference  Method 

Oifl!  mdn  -    y(1.46)*+(  .81)*-  2  (-.18) (1.46) (  ,81) 
-  1.79 
Median  difference  s  1»0 

1.0 

Critical  Ratio  =  ■  ■  ■■  -  -  .56 

1.79  ~  . 

The  correlation  does  not  materially  affect  the  critical 
ratio  «59  as  compared  to  the  critical  ratio  of  .61    as  com- 
puted from  the  differences  between  the  unoorrelated  medians0 
The  difference  is  not  statistically  significant  but  the  data 
reveal  the  difference  to  favor  the  visual  scores. 

Figure  6  shows  the  distribution  of  visual  and  verbal 
time  scores  in  seconds  for  Adults,  Group  B,  Series  2.  The 
range  of  the  visual  scores  is  1.5  to  15  seconds  and  1  to 
22  seconds  for  the  verbal  scores© 
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Table  VII  shows  the  visual  and  verbal  time  scores  in 
seconds  for  Adults,  Group  C,  Series  3.    The  visual  scores 
range  from  1*5  to  11  seconds  with  a  mean  of  3*4  ,  and  the 
verbal  scores  range  from  2.5  to  23  seconds  with  a  mean  of 
6.92  .  The  lowest  score  for  the  visual  is  almost  half  the 
size  of  the  lowest  score  of  the  verbal,  and  the  highest 
soore  of  the  visual  is  about  half  the  size  of  the  highest 
verbal  score.    Verbal  scores  show  greater  variability  with 
a  standard  deviation  of  5.18  and  the  standard  error  of  the 
mean  1.04  while  the  visual  standard  deviation  is  only  1.99 
with  a  standard  error  of  the  mean  of  only  o40  .  The  crit- 
ical ratio  of  3*18  shows  that  the  difference  is  reliable 
and  statistically  significant  and  means  that  there  is  only 
one  chance  in  a  thousand  that  the  difference  might  be  in 
the  opposite  direction  under  the  same  experimental  condi- 
tions. 

The  visual  median  is  3  with  a  standard  error  of  *.50 
and  the  verbal  median  is  4  with  a  standard  error  of  ±1.30  • 
The  critical  ratio  as  obtained  through  the  medians  shows 
only  73  chances  in  100. 

Table  VII  like  all  preceding  tables  for  children  and 
adults  shows  favor  toward  the  visual. 

Figure  7  shows  the  distribution  of  visual  and  verbal 
time  scores  in  seconds  for  Adults,  Group  C,  Series  3.  The 
range  of  the  visual  scores  is  1.6  to  11  and  the  range  of 
the  verbal  scores  is  2.5  to  23  9 
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Table  VII  Shows  Time  Scores  in  Seconds  for 
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Group  C 
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Table  VIII  shows  the  visual  and  verbal  time  soores 
in  seoonds  for  Adults,  Group  D,  Series  4.    The  visual 
soores  range  from  2  to  15  seoonds  with  a  mean  of  4»6  • 
The  verbal  scores  range  from  2  to  35  seoonds  with  a 
mean  of  10*44  •    The  standard  deviation  of  3*71  for 
visual  shows  less  variability  than  the  verbal  standard 
deviation  of  7,63  •    The  standard  error  of  the  mean  for 
verbal  is  1.53  and  only  .74  for  the  visual.  The  differ- 
ence in  the  means  shows  a  reliability  of  3.44  critical 
ratio,-  a  significant  difference  • 

The  visual  median  3  is  less  by  5  points  than  the 
verbal  median  of  8,  and  has  a  correspondingly  lower 
standard  error  of  #93  as  compared  to  the  verbal  stand- 
ard error  of  1*91  • 

Statistical  significance  for  the  difference  in  the 
means  Is  found  in  this  series.    There  is  only  one  chance 
in  a  thousand  that  the  difference  might  be    in  the  oppo- 
site direction  under  the  same  experimental  conditions* 
The  oritioal  ratio  obtained  through  the  median  differ- 
ences (by  interpolation)  shows  99  chances  in  100  that 
this  is  a  true  difference*, 

Figure  8  shows  the  distribution  of  visual  and  ver- 
bal time  soores  for  Adults,  Group  D,  Series  4.  The 
range  for  the  visual  soores  is  2  to  15  and  the  range 
for  the  verbal  soores  is  2  to  35  « 
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Table  VIII  Shows  Time  Scores  in  Seconds  for 
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Table  IX  shows  a  comparison  of  all  visual  scores  and  all 
verbal  scores  for  Children.    The  range  of  visual  scores 
is  0.5  to  35  ;    the  range  of  verbal  scores  from  0.5  to  300. 
This  shows  that  greater  variability  exists  for  ohildren 
when  they  are  told  what  to  do  and  must  form  their  own 
mental  concept  than  when  they  are  shown  what  to  do  .  The 
verbal  standard  deviation  of  40*60  la  more  than  six  times 
as  large  as  the  visual  standard  deviation  of  6.17  •  The 
critical  ratio  of  3.9  is  statistically  significant. 

Because  of  the  spurious  case  of  300  seconds  for 
verbal  whioh  can  distort  the  mean  let  us  look  at  the 
median  variability.    The  visual  median  of  4  has  a 
standard  error  of  4»  1.55  and  the  verbal  median  of  11 
has  a  standard  error  of  10.15  •    These  data  also  show 
favor  to  the  visual  in  that  the  middle  50$  of  the  cases 
lie  between  2.5  and  10  seconds  for  the  visual,  and  be- 
tween 6  and  25  seconds  for  the  verbal. 

The  data  show  to  even  greater  advantage  in  favor  of 
the  visual  for  all  four  series  of  children  than  when  the 
series  are  computed  individually.    The  reliability  of  the 
median  difference  does  not  show  statistical  significance 
but  the  data  reveal  that  there  are  about  75  ohanoes  in 
100  that  it  is  a  true  difference. 

Figure  9  shows  distribution  of  visual  and  verbal 

time  scores  in  seconds  for  ohildren  for  all  four  series. 
The  range  for  the  visual  is  0.5  to  36  seconds  and  for  the 
verbal  is  0.5  to  300  seconds. 
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Table  IX  Shows  a  Comparison  of 


Visual  and 

Verbal  Instruction  Scores 

with  all 

Pour  Series  for  Children 
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Table  X  shows  a  comparison  of  visual  and  verbal 
instruction  scores  with  all  four  series  for  Adults  • 
The  range  for  the  risual  is  1  to  15  seconds  and  the 
range  for  the  verbal  is  1  to  48 •    Here  the  data  is  in- 
terpreted as  less  difference  between  visual  and  verbal 
methods  for  adults  than  for  children©    However,  the  vis- 
ual for  adult 8  is  less  than  the  verbal  range  for  adults* 
This  is  true  with  the  children.  The  visual  mean  of  4.50 
is  about  half  the  size  of  the  verbal  mean  of  8.82  ;  and 
the  standard  error  of  the  mean  of  .66  for  visual  is  less 
than  the  verbal  standard  error  of  the  mean  of  1.64  •  The 
difference  of  means,  4.32  with  a  standard  error  of  the 
difference  of  the  means  .89  gives  a  critical  ratio  of  4.84 
which  is  statistically  significant. 

The  visual  median  of  3.75  shows  a  standard  error  of  i.83. 
The  verbal  median  of  5.5  shows  a  standard  error  of      2.05  • 
The  four  adult  series  show  a  greater  degree  of  significance 
than  when  each  series  is  computed  individually,  and  the 
middle  50$  of  the  cases  lie  between  2.5  and  5  for  the  vis- 
ual ,  and  between  3.5  and  12  for  the  verbal,  showing  that 
the  visual  has  its  middle  50$  of  its  scores  in  'fewer  sec- 
onds1 than  the  verbal.  More  visual  scores  occur  in  the 
*  fewer  seconds'  period  ,  and  only  verbal  scores  occur  in 

the1 longer  seconds' area. 

Figure  10  shows  the  distribution  of  combined  time  scores 
for  visual  and  verbal  for  all  four  Adult  series.  The  range 
of  the  visual  soores  is  1  to  15  seconds,  and  for  the  verbal 
is  1  to  48  seconds. 
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Table  I  Shows  a  Comparison  of 
Visual  and  Verbal  Instruction  Scores 
with  all  Four  Series  for  Adults 


Series 

1-2-3-4 

1-2-3-4 

Adults  Visual 

Instruction 

Verbal 

Instruction 

I 

100 

100 

Range 

1— —15 

1  48 

Mean 

4.  00 

C  QO 
O.OS 

S.D.dis 

3.29 

8.21 

S  »E. 

■ 

•  66 

1.64 

Diff •  of  means 

4.32 

S.E. 

D.m 

Critical  Ratio 

•  89 
4.84 

First  Quartile 

5 

12 

Median 

3.  75 

0.0 

Third  Quartile 

2.5 

3.5 

Q 

1.25 

4.25 

S  .E  • 

mdn 

.83 

2.05 

Diff*  of  medians 

1.75 

S.E. 

2.21 

D.mdn 

Critical  Ratio  .79 


o 


c 


78 


Figure  10  shows  the  distribution  of  combined 
time  scores  for  visual  and  verbal  methods  of  instruction 
for  all  four  adult  series.    The  range  of  the  visual 
scores  is  from  1  to  15  seconds,    and  the  range    for  the 
verbal  soores  is  from  1  to  48  seconds » 
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Table  XI  shows  a  comparison  of  all  visual  scores  for 
Children  and  Adults  with  all  verbal  scores  for  Children 
and  Adults©    The  visual  total  scores  for  children  is 
3,802*06  seconds  compared  with  1,079*25  for  adults*  A 
greater  difference  exists  in  comparing  the  verbal  total 
scores  of  the  children  ,  165,579*00  with  the  verbal  total 
scores  of  adults,  6,726*00  •    The  difference  is  greater  be- 
tween children  and  adults  for  the  verbal  method  than  for  the 
visual  method*    Likewise  the  difference  of  scores  for  child- 
ren of  visual  3,802.06  and  verbal  165,579*00  is  greater 
than  the  difference  of  scores  for  adults  of  visual ,1,079.25 
and  verbal,  6,726.00  • 

The  comparison  of  the  mean  of  all  visual  scores  of 
children  and  adults  ,  5*98  to  16*53  , the  mean  of  all  the 
verbal  scores  of  children  and  adults  shows  favor  to  the 
visual  for  both  children  and  adults*    The  visual  scores 
have  a  standard  deviation  of  4*94  and  a  standard  error  of 
the  mean  of  *34  •  The  verbal  scores  show  a  larger  standard 
deviation  of  29*35  and  a  standard  error  of  2*07  •  The 
critical  ratio  of  6.04  shows  statistical  reliability  in 
favor  of  the  visual  method. 

The  median  of  4  *  .43  for  visual  is  less  than  the  me- 
dian 8  *  2.59  for  verbal.    The  differences  of  the  medians 
show  a  critical  ratio  of  1.53  and  while  not  entirely  sta- 
tistically significant,  (by  interpolation)  there  are  93 
chances  in  100  that  this  is  a  true  difference. 

Figure  11  shows  the  distribution  of  200  visual  time 
scores  for  Children  (Series  1,2,3.4),  and  200  verbal  time 
scores  for  Adults  (Series  1,2,3*4).  The  range  of  the  visual 
is  0.5  to  35  seconds  and  for  the  verbal  0.5  to  300  seconds* 
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Table  XI  Shows  a  Comparison  of 

200  Visual  So ores  for  Children  and  Adults 

with 

200  Verbal  Scores  for  Children  and  Adults 
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Observations  on  the  Search  Performance 


Ob serrations  on  the  Searoh  Performance 


Eye  Pattern 

The  nature  of  searoh  Tarled  with  the  individ- 
ual.   Eye  patterns  revealed  that  in  most  oases  fixation 
at  first  was  usually  at  that  point  in  the  Box  nearest 
in  view.    While  engaged  in  exploring  the  searoh  field 
there  was  saooadio  movement  of  the  eyes* 

With  the  visual  method  of  instruction  the 
subjects  usually  were  more  systematic  in  their  search* 
This  appears  to  be  true  for  both  children  and  adults* 

With  the  verbal  method  of  instruction  where- 
in the  mental  picture  had  to  be  established  by  one's 
own  interpretation,  the  eye  patterns  revealed  less 
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systematic  search.    Age  served  as  an  advantage  here,  due 
to  greater  experience  and  knowledge. 

Visual  apprehension  characterized  the  search 
performance  for  children  and  adults*    The  exploring  and 
searohing  was  accompanied  by  facial  contortions  (more  in 
children  than  in  adults)  and  muscular  strain, particularly 
in  the  forehead  and  around  the  eyes.    The  average  person, 
whether  child  or  adult,  expressed  an  interested  Intent 
upon  rapid  discovery.    Utter  disappointment  characterized 
the  face  in  case  of  a  wrong" discovery ." 

Verbal  kinaesthesis  was  demonstrated  by  perti- 
nent and  relevant  comments  whloh  served  to  assist  toward 
the  goal.    There  were  oases  of  repeating  aloud  the  name 
of  the  object  looked  for.    In  the  case  of  hunting  for  the 
button  there  were  such  remarks  as  "The  Button",  "The 
Button",  with  bodily  movements  accompanying  the  rhythm 
of  speech.    Or, pointing  to  an  object  and  with  a  voioe  of 
interrogation  saying,  "That  is  it  ?  "  These  gestures  and 
remarks  appeared  to  serve  as  an  aid  to  discovery. 

Touohing  objects  in  the  field  of  search  was 
not  entirely  but  almost  wholly  confined  to  children. 
Some  children  were  enticed  by  some  objeot  of  their  lik- 
ing in  design  and  color.    They  delayed  their  search  in 
order  to  touoh  and  inspect  the  objeot  of  their  choice. 
There  were  requests  to  pursue  further  the  search  field 
after  completing  the  task. 
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The  process  of  exploration  and  discovery  was 
enlivened  by  feelings  of  doubt,  eagerness,  and  glorious 
exultancy  upon  discovery.    Bodily  factors  were  prominent- 
ly evidenced  throughout  the  entire  performance  in  shift- 
ing of  the  body,  head  movements,  and  frequently  a  finger 
systematically  swept  back  and  forth,  up  and  down  to  assist 
in  the  location  of  the  search  object*    Eye  muscles  were 
fundamental  in  the  shifts  of  eye  pattern.    These  charac- 
teristics were  equally  applicable  to  children  and  adults* 

When  the  search  object  was  indioated  by  verbal 
instruction,  the  children  having  less  advantage  than 
adults  due  to  less  experience,  demonstrated  pause,  expect- 
ancy, some  lack  of  assurance  while  the  adults    carried  a 
feeling  of  confidence.    This  accounts  for  the  greater 
difference  in  search  time  for  children  than  for  adults, 
between  the  visual  and  the  verbal  methods  of  instruction* 
While  a  difference  In  the  degree  of  sustained  set  existed 
between  children  and  adults,  in  both  groups  the  mental 
and  bodily  set  sustained  the  search  until  the  goal  was 
reached.    Children  were  less  systematic  in  their  search 
than  adults  with  both  visual  and  verbal  instruction. 
When  the  goal  was  reached  tension  released  and  relaxation 
ensued.    A  feeling  of  triumph  I 

In  only  a  few  oases  did  it  appear  that  the 
element  of  chance  ooourred  to  cause  the  eyes  to  fall 
immediately  upon  the  search  object* 


Chapter  V 
Educational  Implications 


Educational  Implications 


While  this  study  deals  with  the  developed  and  function- 
ally complete  form  of  search  called  "goal  search",  it  is 
worthy  of  note  that  all  the  functions,  namely  :  perceiving  , 
imagining,  remembering,  inspecting,  comprehending,  acting, 

emotional  activity,  and  elaborative  thinking,  according  to 

1 

Bentley  emerge  from  a  primitive  form  of  search.  Perception 

is  the  first  of  these  functions  to  appear.    Its  importance 

2 

is  expressed  in  the  following  statement  by  Locke.    He  says, 

"Perception  is  the  first  operation  of  all  our  intellectual 

faculties,  and  the  inlet  of  all  knowledge  into  our  minds." 

3 

It  has  been  said,    "In  the  history  of  experimental 
psychology  no  topic  has  exoited  more  research,  and  led  to 
more  discussion  than  that  of  how  we  peroeive,  or  come  to 
know  the  positions,  relations,  and  meanings  of  things  around 
us." 


1.  Bentley ,Madison, "The  Psychologist's  Uses  of  neurology", 
The  American  Journal  of  P sy cho logy, Vol. XLIZ, (April, 1937) , 
p. 236. 

2.  Locke, John,  An  Essay  on  the  Human  Understanding, Book  II, 
Chapter  IX, "Of  Perception",  p.  96.  ' 

3.  Garrett,  Henry  E.     Great  Experiments,  p. 346. 
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"Sense  impressions  lie  on  the  basis  of  all  mental  activity 
and  have  an  enormous  practical  importance  in  every  day  life." 
The  higher  senses  of  "hearing"  and  "seeing"  are  of  concern 
in  this  study.    It  has  been  the  concern  of  this  experiment 
to  investigate  these  higher  senses  of  "hearing"  and  "seeing" 
to  detect  which  might  be  used  to  a  greater  advantage  in 
certain  educational  procedures. 

The  first  step  in  economical  learning  is  to  establish 
the  goal.    If  we  believe  in  the  principle  that  responses 
are  selected  and  organized  in  termB  of  their  relevance  to 
the  learners  goal,  then  this  study  has  certain  definite 
implications  for  educational  methods.    Let  us  define  de- 
velopment of  skill,  as  a  series  of  successive  approxima- 
tions to  a  successfully  completed  performance.  It    is  im- 
perative that  learners  have  a  clear  picture  of  the  success- 
ful performance,  or  a  definite  knowledge  of  the  appropriate 
criteria  in  advance.    The  right  kind  of  instruction  is 
needed  for  such  successful  performance.    Just  as  great  care 
should  oe  taken  in  selecting  tasks  for  the  learner  to 
master,  so  should  we  select  the  type  of  instruction  suitable 
not  only  to  the  situation,  but  also  to  the  learner.  If  the 
child  performs  his  task  better,  more  quickly,  and  more 
efficiently  by  being  told  what  to  do,  then  verbal  instruction 

1.    Garrett,  Henry  E#     Great  Experiments,  p. 346. 
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is  better  for  him.      If,  on  the  other  hand,  he  performs 
his  task  better  when  shown  what  to  do,  then  visual  instruc- 
tion should  be  used  for  him.    In  other  words,  we  are  attempt- 

1 

ing  to  find  the  best  meanB  to  an  end.    While  authorities 
in  psychology  admit  a  close  relationship  between  intelligence 
and  problem-solving  ability,  it  should  not  be  assumed  that 

the  higher  mental  processes  develop  instinctively  to  the 

2 

optimum  level  of  functioning.    It  is  said  that"training 
in  systematic  methods  of  problem  solving  is  necessary  for 
the  attainment  of  maximum  efficiency."    Our  job  now  is  to 
give  the  direction  that  provides  the  best  aid  in  problem 
solving*    Our  daily  life  is  full  of  problem  solving. 

Search  is  constantly  and  ever  present  in  problem 
solving.    What  is  done  about  search  ?    We  can  cultivate 
search  by  providing  the  most  effective  instructions.  Shall 
the  instructions  be  verbal  or  visual  ?    We  instruct  through 
perception.    Shall  it  be  verbal  or  visual  perception  ? 
We  inculoate  by  example.    Shall  it  be  by  means  of  ear  or 
through  the  eyes  ? 

By  carefully  controlled  experimental  procedures  this 
study  discovered  that  visual  instruction  had  significant 
advantage  over  verbal  instruction  for  children  and  adults 
in  the  type  of  performance  used;  but  it  further  showed  that 


1.  Gates .Arthur  I.,  Jersild,  Arthur  T.  ,MoConnell  ,T.B. , 
Challman.PwObert  C,  Educational  Psychology , p. 332. 

2.  Ibid.      pp. 495-496. 
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the  child  profits  by  visual  instruction  relatively  more 
than  the  adult.  Should  this  not  have  significance  in  educa- 
tional methods  for  children?    This  evidence  of  superiority 
of  visual  instruction  over  verbal  has  already  been  incorpo- 
rated into  our  educational  methods  in  the  form  of  visual 
aids* 

We  ask  "How  much  learning  employs  search?"  Do  we  not 
search  for  the  purpose  of  clarifying  a  concept  ?  Upon 
rising  in  the  morning  the  proper  garment  is  searched  for* 
At  school,  the  child  searches  for  his  books  and  pencils* 
In  the  library  he  searches  for  the  proper  book*    Then  he 
searches  the  text  for  answers  to  his  problems*    Through  the 
years  he  makes  an  observational  search  of  his  interests  and 
talents  in  order  to  arrive  in  the  profession  or  vocation  of 
his  choioe  or  adaptability*    All  through  life's  work  we 
search  for  truth*    As  apparently  a  large  part  of  learning 
employs  search,  is  it  not  desirable  to  learn  in  the  most 
economical  way  ? 

While  this  study  has  demonstrated  that  visual  instruc- 
tion is  the  more  effective  way  to  set  a  person  for  an  effi- 
cient search  performance,  it  is  not  the  purpose  of  this 
study  to  evaluate  visual  instruction  in  education.  However, 
it  is  interesting  to  note  that  the  educational  demonstra- 
tions of  the  value  of  visual  instruction  through  visual  aids 
is  wholly  in  acoord  with  the  findings  of  this  study*, 


It  has  been  pointed  out  ,  for  example,  "by  Knowlton 

1 

and  Tilton's  Study    that  "photoplays  made  a  large 
contribution  to  the  teaching  of  an  enriched  oourse 
of  study,  increasing  the  pupil1 s  learning  by  about 
19  per  cent.* 

2 

An  experimental  study  by  Krasxer      showed  that 
"  the  educational  motion  picture  proved  to  be  an 
effective  device  for  increasing  factual  learning." 


1.  Krasxer,  Abraham    "  A  Critical  Analysis  of  the 
Use  of  Educational  Motion  Pictures  by  Two 
methods."     Unpublished  Doctor's  Dissertation, 
Boston  University,  1940.      p. 7 

2.  Ibid.      p. 176. 
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Summary 

With  a  group  of  one  hundred  Third  Grade  Children  of 
the  Belmont    Public  Schools  of  Belmont,  Massachusetts,  and 
a  group  of  one  hundred  adults  of  various  vocations,  this 
experimental  study  endeavored  to  discover  "age"  and 
"instruction"  differences  in  the  psychological  function 
of  searoh.    The  experiment  was  designed  to  have  each  sub- 
ject explore  fto  discover1  a  designated  object    in  a 
search  field.    Each  subject  was  given  an  opportunity  to 
hunt  for  a  designated  object  in  one  search  field  after 
being  shown  the  object  he  was  to  find.    Likewise,  he  was 
given  an  opportunity  to  hunt  for  a  designated  object  in 
another  search  field  by  being  told  what  he  was  to  find. 
Thus,  two  methods  of  instruction, "visual"  and  "verbal" 
were  employed,  and  a  comparison  of  the  search  times  was 
made  between  the  two  methods.    Also,  the  two  age  groups 
(children  and  adults)  were  oompared  as  to  their  search 
times. 

The  visual  and  the  verbal  methods  of  instruction 
sufficed  their  purpose  in  preparing  a  proper  mental  set 
and  sustained  oonoentrated  attention  toward  the  goal  of 
the  search.    Data  reveal,  however,  that  the  visual  and 
the  verbal  methods  demonstrated  definite  oontrast  rather 
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than  similarity  in  degrees  of  success.    The  visual  method  of 
designating  the  search-object  gives  to  the  individual  a  feel- 
ing of  confidence,  pleasure,  and  ease  towards  success,  and  a 
rapid  recognition  of  the  object.    There  is  no  conflict  "between 
the  visual  image  and  the  perception.  The  discovery  is  quick. 

The  verbal  method  of  instruction  calls  for  an  iraaginal 
creation  of  the  object  named.  A  mental  concept  needs  to  be 
established  as  to  size,  shape,  color,  and  then  it  frequently 
does  not  match  the  objeot  sought.  That  must  be  discarded  and 
another  concept  called  forth.  This  conflict  throws  out  the 
feeling  of  pleasure,  confidence,  and  ease.  The  discovery  is 
less  rapid. 

The  statistical  data  of  the  study  show  that  the  visual 
method  of  instruction  required  less  search  time  for  both 
children  and  adults  : 

1.  For  children,  a  comparison  of  search  times  required 
bjr  the  visual  method  of  instruction  with  the  search  times 
required  by  the  verbal  methoff  of  instruction  shows  a  visual 
mean  of  7.29  seconds  *  a  standard  error  of  1.24  seconds  and 
a  verbal  mean  of  24.23       standard  error  of  8.12  seconds  • 
The  medians  were  for  the  visual  instruction,  4  seconds  * 

a  standard  error  of  1.55  seconds,  and  for  the  verbal,  11 
seconds  *  a  standard  error  of  10.15  seconds. 

2.  For  adults,  a  comparison  of  search  times  required 
by  the  visual  method  of  instruction  with  the  search  times 
required  by  the  verbal  method  of  instruction  shows  a  visual 
mean  of  4.50  seconds  *  a  standard  error  of  .66  seconds,  and 
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a  verbal  mean  of  8.82  seconds  *  a  standard  error    of  1.64 
seconds.    Likewise,  the  median  runs  lower  for  the  visual, 
which  is  3.75  seconds  *  a  standard  error  of  .83  seconds  as 
compared  with  the  verbal  median  of  5.5  seconds  £  a  standard 
error  of  2.05  seoondB. 

In  comparing  children  with  adults  for  the  visual  method 
of  instruction,  the  mean  for  the  children  is  7.29  seconds. 
The  mean  for  the  adults  is  only  4.50  seconds.  A  comparison 
of  children  with  adults  for  the  verbal  method  of  instruction, 
shows  that  the  verbal  mean  of  8.82  for  adults  is  smaller 
than  the  verbal  mean  of  24.23  for  children.    The  data  reveal 
that  a  greater  difference  in  search  times  exists  for  children 
between  visual  and  verbal  methods  of  instruction  than  exists 
between  the  two  methods  for  adults. 

When  comparing  all  visual  scores  for  both  children  and 
adults  with  all  verbal  scores  for  both  children  and  adults, 
the  data  show  that  the  visual  mean  is  5.98  as  compared  with 
the  verbal  mean  of  16.53,  and  likewise,  the  visual  median 
is  4  as  compared  with  the  verbal  median  of  8.    Of  the  two 
methods  of  instruction,  "visual"  and  "verbal",  the  visual 
method  of  instruction  is  superior  to  the  verbal  method  of 
instruction  as  Judged  by  the  time  required  to  complete 
successfully  the  search. 
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Conclusions 

The  results  of  this  experimental  study  suggest  the 
following  conclusions  : 

1»    For  children,  a  comparison  of  search  times  re- 
quired by  the  visual  method  of  instruction  with  the 
search  times  required  by  the  verbal  method  of  instruction 
showed  that  the  visual  method  proved  to  be  more  advantag- 
eous in  that  it  required  appreciably  less  time  than  the 
verbal. 

2.  For  adults,  a  comparison  of  search  times  re- 
quired by  the  visual  method  of  instruction  with  the 
search  times  required  by  the  verbal  method  of  instruction 
showed  that  the  visual  method  proved  to  be  more  advan- 
tageous in  that  it  required  appreciably  less  time  than 
the  verbal. 

3.  When  comparing  children  and  adults,  the  greater 
difference  in  search  times  between  the  visual  and  the 
verbal  methods  of  instruction  was  found  among  children. 

4.  A  comparison  of  the  visual  and  the  verbal  methods 
of  instruction  for  variability  in  search  times  revealed 
the  greater  variability  in  the  verbal  method.  A  comparison 
of  variabilities  of  searoh  times  between  children  and 
adults  revealed  greater  variability  for  ohildren. 
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5.  Adult 8  showed  a  superior  advantage  over  children 
in  the  ability  to  form  and  to  maintain  an  adequate  set 
for  search  and  discovery • 

6.  There  was  detectable  difference  between  children 
and  adults  with  respect  to  the  manner  in  which  the  search- 
ing process  is  carried  out.      Touohing  of  objects  and 
verbal  kinaesthesis  were  more  pronounced  in  children  than 
in  adults.    Bodily  and  mental  poses  were  less  in  evidence 
among  adults  than  among  children*      Adults    were  more 
systematic  in  search  than  were  children. 

7.  The  data  from  this  experimental  study  reveal 
that  the  visual  method  of  instruction  proved  superior 
to  the  verbal  method  of  instruction  for  both  children 
and  adult 8  « 
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This  experimental  study  has  suggested  the  following 
topics  for  further  research  : 

%f    Sex  differences*    If  the  data  of  this  study  were 
analyzed  for  sex  differences,  would  differences  he  found 
between  the  two  sexes  ? 

2,    Intelligence*    Would  children  with  high  and  low 

intelligence  quotients  differ  in  characteristic  ways  in 

carrying  out  a  search  task  ?    Would  intelligence  he  a 

factor  in  determining  the  relative  effectiveness  of  the 
visual  and  the  verbal  modes  of  instruction  ? 

Age  Norms.      A  more  precise  location  of 
differences  in  search  for  the  various  age  levels. 
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